100        X. APPLICATION OF THERMODYNAMICS TO RADIATION.
fr 01 a cold to a hot body, and perpetual availability thus obtained, if t were possible to produce a suitable series of changes during the sn 11 time-intervals occupied by radiation in travelling from one body to the other. If such a possibility existed,, it would be difficult if not impossible to put in practical working; and would in no way vitiate the validity of the principles of thermodynamics as applied to a large and important class of phenomena in which they would still hold good.
The only way of dealing with this point is to ask in the first instance the question: If the principle of degradation of energy still holds good what consequences are logically deducible from it? When this question has been answered the next step in the enquiry is to ascertain whether these consequences are in agreement with experiment.
104. Existence of radiation pressure. Now the first result arising out of this mode of reasoning is the existence of pressure due to radiation.
For let S be a perfectly reflecting tube, near the ends of which are placed perfectly reflecting partitions C, D, the space between which is devoid of radiation. Let a colder body J3 and warmer body A be placed in the two ends, and let the partition 1) be opened.
Then radiation from .B will pass into the tube until an equilibrium state is attained. If D be closed and j^opened this radiation will certainly pass to-
Fig.w.                              wards the warmer body A, but
A will send radiation of greater
intensity into the cavity so that heat will not as yet pass from the colder to the warmer body.
But if the plug D be moved up to the end C, the heat from J5 will be transferred to A.
If we assume that this case does not afford an exception to the principle of degradation of energy, available energy must be supplied from without, and the only form which this energy can assume is that of work done in moving the plug from D to C. The radiation must therefore exert a pressure on the plug.
Now the existence of such a radiation-pressure is verified by experiment as well as by theoretical considerations which are independent of the laws of thermodynamics, in connection with the electromagnetic theory of light. We may regard this result as a first step towards proving that it is impossible to restore lost availability by means of the ether. g) of the point (x, y, &) by six relations of the forms
